OSTROLENK, FABER, GERB & SOFFEN, LLP 
Attorneys at Law 
1 180 Avenue of the Americas 
New York, New York 10036-8403 



Telex 
23 6925 



(212) 382-0700 



Facsimile 
(212) 382-0888 



Express Mail #EM460550669US 



Hon. Commissioner of Patents and Trademarks 
Washington, DC 20231 



Cable 
Ostrofaber NewYork 



OFGS File No. 
Inventor 
Title 
Assignee 



P/1878-109 
Atsushi SASAKI 

LOUDSPEAKER UNIT ADAPTED TO ENVIRONMENT 
NEC Corporation 



Enclosed herewith please find the following documents in the above-identified 
application for United States Letters Patent: 

14 Pages of Specification including Abstract and Claims 
9 Numbered Claims Calculated as 9 Claims for Fee Purposes 
4 Sheets of Drawing Containing Figures 1 to 4 . 
X Declaration and Power of Attorney 
X Priority is Claimed under 35 U.S.C. §119: 
Convention Date March 21, 1997 for Japan Appln. S.N. 9-68167 
X Certified Priority Application 
X PTO Form 1449 with 1 reference 
X Preliminary Amendment 
X Assignment 

X Return-Addressed Post Card 
OFGS Check No. 74322 , which includes the fee of $ 830.00 , calculated as 
follows: 

Basic Filing Fee: $ 790.00 

Additional Filing Fees: 

Total Number of Claims in Excess of 20, times $22: .... 

Number of Independent Claims in Excess of 3, times $82. . . 

One or More Multiple Dependent Claims: Total $270 

Total Filing Fees or 790.00 

Total Filing Fee Reduced 50% for Small Entity: 

Assignment Recording Fee: $40 40.00 

TOTAL Filing Fee and Assignment Recording Fee: $ 830.00 

In the event the actual fee is greater than the payment submitted or is 
inadvertently not enclosed, or if any additional fee during the prosecution of 
this case is not paid, the Patent and Trademark Office is authorized to charge 
the underpayment to Deposit Account No. 15-0700. 



EXPRESS MAIL CERTIFICATE 

I hereby certify that this correspondence is being 
deposited with the United States Postal Service as 
Express Mail Post Office to Addressee (mail label 
#EM460550669US) in an envelope addressed to: 
Commissioner of Patents and Trademarks, Washing- 
ton, D.C. 20231, on March 13, 1998: 

Dorothy Jenkins 

Name of Person Mailing Correspondence 



Respectfully submitted, 



'Y 

Y 




Robert C. Faber TJ~ 
Registration No. : 24,322 
OSTROLENK, FABER, GERB & SOFFEN, 
1180 Avenue of the Americas 
New York, New York 10036-8403 
Telephone: (212) 382-0700 



TRAN\242313 



P/1878-109 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Patent Application of New York, New York 

Atsushi SASAKI Date: March 13 , 1998 

Serial No.: Group Art Unit: 

Filed: Concurrently herewith Examiner: 
For: LOUDSPEAKER UNIT ADAPTED TO ENVIRONMENT 

Hon. Commissioner of Patents 

and Trademarks 
Washington, D.C. 2 0231 

PRELIMINARY AMENDMENT 

Sir: 

Prior to examination, please amend the application as 

follows: 

IN THE SPECIFICATION : 
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LOUDSPEAKER UNIT ADAPTED TO ENVIRONMENT 



BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to a loudspeaker 
5 unit for improving the regenerative tone quality, more 

particularly to a loudspeaker unit particularly adapted 
to environment . 

2. Description of the Related Art: 

A loudspeaker unit of this type has, as disclosed 

10 in J. P. A. Gazette 130608/1989, had a reference signal 

source for comparative correction to be made in 
correcting frequency characteristics. 

Fig. 1 is a structural view showing an example of 
a conventional loudspeaker unit of a regenerative sound 

15 feed back type having a reference signal source to be 

used for comparative correction. For amplifying sound 
source 101 with a desired frequency characteristic, 
switch 103 of the loudspeaker unit is switched to a 
fixed contact B side, and a level of a sound signal 

20 emitted from reference signal source 102 picked up by 

microphone 107 at a listening point is analyzed to 
perform a particular procedure for previously setting a 
gain of each element of graphic equalizer 104 . 

However, the loudspeaker unit with a corrected 

25 frequency characteristic has a problem such that its 



frequency characteristic must be corrected by the 
reference signal every time the installation 
environment of the loudspeaker unit changes . 

Further, with the loudspeaker unit of which only 
the correction of the frequency characteristic is 
executed, there is a problem that no correction can be 
made to a sound lag and a phase shift to be caused by 
the reverberation and an echo of a sound. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide 
loudspeaker unit adapted to the environment and 
requires no particular procedure for correction of the 
acoustic characteristic thereof even if the 
installation environment of the loudspeaker unit 
changes . 

Another object of the present invention is to 
provide a loudspeaker unit which can correct, in 
addition to the frequency characteristic of the sound, 
a sound lag and a phase shift ascribable to the 
reverberation and the echo of the sound. 

The loudspeaker unit of the present invention 
adapted to the environment comprises a microphone for 
picking up a sound regenerated from a loudspeaker; 
processing means for comparing at real time an output 
signal from the microphone with an output signal from 
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sound source with reference to the characteristic at an 
optional frequency and the characteristic of the 
reverberation as well as the echo each including the 
delay time, respectively, and correcting a signal from 
5 a sound source with the difference output signal 

between the microphone and the sound source; an 
amplifier for amplifying the output of the processing 
means; and a loudspeaker unit. 

Also in the present invention, it is allowable to 

10 correct a signal to be sent to the loudspeaker by the 

result learned through arithmetic . It is acceptable to 
intermittently renew the parameter to correct the 
signal to be sent to the loudspeaker by using the 
result of the comparison. 

15 In the present invention, since the sound 

characteristic is corrected depending on the 
regenerative sound source, the correction of the 
frequency characteristic of the regenerative sound 
based on the reference signal can advantageously be 

20 omitted even if the installation environment of the 

loudspeaker unit changes . 

Further, since the sound picked up by the 
microphone is compared with the sound from the sound 
source with reference to the frequency characteristic, 

25 the reverberation and the echo characteristic, the 

invention can effectively correct the reverberation of 
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the sound, the echo delay and the phase shift. 

In other words, according to the present 
invention, the loudspeaker unit can save a reference 
signal generator to be used for comparison and a switch 
5 for selecting this signal. 

Further, since the processing module of the loudspeaker 
unit catches a feedback signal at real time, the 
particular procedure is not needed for the correction. 



BRIEF DESCRIPTION OF THE DRAWINGS 
10 Fig. 1 is a structural view showing an example of 

a conventional loudspeaker unit of a regenerative sound 
feed back type having a reference signal source for use 
for comparative correction. 

Fig. 2 is a structural view showing an embodiment 
15 of a loudspeaker unit adapted to the environment of the 

present invention. 

Fig. 3 is a structural view showing a concrete 
embodiment of a loudspeaker unit adapted to the 
environment of the present invention. 
20 Fig. 4 is a structural view showing another 

embodiment of a loudspeaker unit adapted to the 
environment of the present invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 
Next, an embodiment of the present -invention will 
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be described in detail with reference to the drawings . 

With reference to Fig. 2, there is provided 
loudspeaker unit 1 adapted to the environment 
comprising microphone 6 for picking up a sound issued 
5 from the loudspeaker 5, processor module 3 for 

receiving feedback signal 9 and sound source signal 7 , 
and amplifier 4 for producing the sound from 
loudspeaker 5 . 

Next, the motion of Fig. 2 will be described with 

10 reference to the drawing. 

Sound source signal 7 of sound source 2 to be 
desirably regenerated is inputted to processor module 3 
before it is inputted to amplifier 4. Processor module 
3 compares feedback signal 9 inputted from microphone 6 

15 with sound source signal 7. Processor module 3 

operates correction data so that feedback signal 9 may 
come most close to sound source signal 7 for the sake 
of obtaining a reasonable sound intensity 
characteristic or the desirable effect of echo 

20 suppression, and by applying thus obtained result to 

inputted sound source signal 7, produces correction 
signal 8 to send to amplifier 4. Amplifier 4 amplifies 
correction signal 8 to produce the sound from 
loudspeaker 5 . Since this sound has been corrected at 

25 real time with reference to the frequency 

characteristic or the reverberation characteristic 



affected by the property of the installation place of 
the loudspeaker unit, correction signal 8 approaches 
sound source signal 7 . 

Next, a concrete embodiment of the present 
5 invention will be described in detail referring to the 

drawings. With reference to Fig. 3, sound source 2 is 
a sounder such as a radio tuner, a compact disk or a 
sound chip of a personal computer. Processor module 3 
comprises 16 bit A/D converter 31, 16 bit A/D converter 

10 32, digital signal processor 35, 16 bit D/A converter 

33, and memory 34. Amplifier 4 is an operational 
amplifier. It drives the operational amplifier for 
driving loudspeaker 5 of 57 mm in diameter with 
impedance of 8 O . Microphone 6 is composed of an 

15 electret condenser microphone of 9.5 mm in diameter 

with a flat frequency characteristic and a microphone 
amplifier. A cable which transmits feedback signal 9 
outputted from microphone 6 is selected from a group of 
the noise-resistant shielding wire. 

20 Next, the motion of the embodiment of the present 

invention will be described in detail with reference to 
Fig. 3. 

Signal 7 from sound source 2 is converted to a 
digital signal by A/D converter 31 of processor module 
25 3 and stored in memory 34. The data of all signals A/D 

converted within a fixed time stipulated for the 
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reverberation and the echo are stored as the data of 
sound source 2 in memory 34. On the other hand, a 
signal processed as a regenerative signal by digital 
signal processor 35 of processor module 3 is further 
5 converted to an analog signal by means of D/A converter 

33, and after amplified by amplifier 4, it is sent 
forth from loudspeaker 5 as a sound. Microphone 6 
picks up this sound, then the sound is converted as 
feedback signal 9 to a digital signal by A/D converter 

10 32 and inputted to digital signal processor 35. 

Successive comparison • analysis part 37 of digital 
signal processor 35 compares the data of sound source 2 
stored in memory 34 with the digital data from 
successive A/D converter 32, analyzes the intensity of 

15 the reverberation and the echo, corrects the conversion 

data stored in memory 34 and gets a correction 
parameter. Regenerative signal processing part 36 adds 
the correction parameter to the conversion data of 
sound source 2 and processes the digital data to 

20 regenerate as a regenerative signal. The difference 

between the data of sound source 2 and the data of 
feedback signal 9 is obtained as the correction 
parameter in serial data and the parameter is processed 
by adding feedback signal 9 of an opposite phase, if 

25 necessary, to obtain a fixed number or 0. The 

processed signal is converted to an analog signal by 



D/A converter 33, amplified by amplifier 4 and then 
sent forth from loudspeaker 5 as the sound. 

The intensity of the reverberation and the change 
of the frequency characteristic are corrected according 
to the result learned about the data of sound source 2 . 
After clearly grasping the frequency characteristic and 
the delay of the reverberation as well as the echo, the 
value set for correction is changed to determine the 
correction parameter. 

Next, a second embodiment of the present invention 
will be described referring to the drawings . 

With reference to Fig. 4, in order to decrease the 
load of processor module 3, data processing for the 
correction purpose is not to be performed at real time, 
but a correction parameter previously extracted from 
the past example is better used intermittently, and 
thus it becomes possible to correct the sound delay and 
the phase shift which may be caused by the 
reverberation and the echo. 

Further, by attaching microphone 6 to a casing of 
loudspeaker unit 1 of the present invention, the wiring 
to be laid outwardly from the casing can be omitted. 
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WHAT IS CLAIMED IS: 

1. A loudspeaker unit adapted to environment, 
comprising: 

a microphone for picking up a sound regenerated 
from a loudspeaker; 
5 processing means for comparing at real time an 

output signal from said microphone with an output 
signal from a sound source with reference to the 
characteristic at an optional frequency and the 
characteristic of the echo or the characteristic of the 
10 reverberation each including the delay time, 

respectively, and correcting a signal from said sound 
source with the difference output signal between the 
microphone and the sound source; 

an amplifier for amplifying the output of said 
15 processing means; and 

a loudspeaker. 

2 . A loudspeaker unit adapted to the environment 
according to Claim 1 wherein said processing means for 
correcting the signal from said sound source 
comprising: 

5 a first A/D converter for performing digital 

conversion of a sound signal outputted from the sound 
source ; 

a memory for storing the converted voice data of 
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samples taken within a fixed time determined as a 
10 subject time for the delay of the reverberation and the 

echo; 

a second A/D converter for performing digital 
conversion of the feedback signal outputted from said 
microphone as the feedback data; 

15 a successive comparison • analysis part for 

successively comparing said feedback data with the 
stored voice data, analyzing the intensity of the 
reverberation and the echo and outputting the result as 
a correction parameter; 

20 a regenerative signal processing part for adding 

data corrected by said correction parameter to the 
stored voice data and processing the result as the 
regenerative data; and 

a D/A converter for converting said regenerative 

25 data to an analog signal. 



3 . A loudspeaker unit adapted to the environment 
according to Claim 2 wherein said successive 
comparison • analysis part performs processing by adding 
antiphase feedback data to said voice data so that the 
5 difference between said voice data obtained as the 

serial data and said feedback data becomes a fixed 
value or 0. 
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4 . A loudspeaker unit adapted to the environment 
according to Claim 1 wherein, 

the comparison of the characteristic at said 
optional frequency and the comparison of the 
5 characteristic of the echo or the reverberation each 

including the delay time are learned by arithmetic and 
a signal to be sent to the loudspeaker is corrected 
according to the learned result. 

5 . A loudspeaker unit adapted to the environment 
according to Claim 2 wherein, 

the comparison of the characteristic at said 
optional frequency and the comparison of the 
5 characteristic of the echo or the reverberation each 

including the delay time are learned by arithmetic and 
a signal to be sent to the loudspeaker is corrected 
according to the learned result. 

6 . A loudspeaker unit adapted to the environment 
according to Claim 1 wherein, 

the comparison of the characteristic at said 
optional frequency and the comparison of the 
5 characteristic of the echo or the reverberation each 

including the delay time are intermittently performed 
and a signal to be sent to the loudspeaker is corrected 
according to the comparison result. 
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7 . A loudspeaker unit adapted to the environment 
according to Claim 2 wherein, 

the comparison of the characteristic at said 
optional frequency and the comparison of the 
5 characteristic of the echo or the reverberation each 

including the delay time are intermittently performed 
and a signal to be sent to the loudspeaker is corrected 
according to the comparison result. 

8 . A loudspeaker unit adapted to the environment 
according to Claim 4 wherein, 

the comparison of the characteristic at said 
optional frequency and the comparison of the 
5 characteristic of the echo or the reverberation each 

including the delay time are intermittently performed 
and a signal to be sent to the loudspeaker is corrected 
according to the comparison result. 

9 . A loudspeaker unit adapted to the environment 
according to Claim 5 wherein, 

the comparison of the characteristic at said 
optional frequency and the comparison of the 
5 characteristic of the echo or the reverberation each 

including the delay time are intermittently performed 
and a signal to be sent to the loudspeaker is corrected 
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ABSTRACT OF THE DISCLOSURE 
The present invention provides a loudspeaker unit 
which requires no particular procedure for correction 
of the acoustic characteristic even if the installation 
5 environment of the loudspeaker unit changes, and which 

can correct, in addition to the frequency 
characteristic, a sound lag and a phase shift 
ascribable to the reverberation and an echo of a sound. 
The loudspeaker unit picks up a sound regenerating from 

10 the loudspeaker with a microphone, and compares at real 

time a sound from a sound source with a regenerative 
sound, referring to a difference therebetween, with 
reference to the characteristic at an optional 
frequency and the characteristic of the reverberation 

15 or the echo each including the delay time, 

respectively, and corrects the signal to be sent to the 
loudspeaker by the result of arithmetic. Further, 
correction of signals can be learned through 
arithmetic, and also correction of signals can be made 

20 by utilizing intermittent arithmetic. 
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